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Executive Summary

This report contains a high level overview of standard civil engineering design considerations: site,
grading, stormwater, water supply, sanitary, and erosion control design. The purpose of the overview is to
provide a glimpse at the standard design approach and common constraints which present design
challenges for each civil scope item. The Client should take away a high level understanding which allows
them to navigate their next project steps with the civil engineering of the site in mind. They should be able
to identify and avoid common pitfalls of development related to civil engineering, and have constructive
phasing conversations as it pertains to the proposed designs.

In addition to an overview of civil engineering scope, this report provides a list of the common project
partners who should be engaged prior to or congruently with civil engineering design of the site. Projects
most often fail because due to unforeseen site challenges and the cost and timeline implications of
designing around site constraints. Leveraging the proposed project team summarized herein will allow the
client to identify site challenges early in the process, to have better informed conversations centered on
phasing and design. Engaging these project partners towards the front end of the project allows the client
to best understand scope, budget, and timeline, which is critical to development.

Per specific client request, Stantec has included an overview of both SB2030 B3 guidelines and Green
Steps Cities, as they pertain to civil engineering. It is Stantec’s understanding that the City of Golden
Valley will be utilizing both of these standards to design and measure their project, so Stantec has
provided both a high level overview of the design guidelines as well as specific project recommendations
for individual implementation items. Some of these may not be feasible financially or fit within the project
scope, but considering options up front allows the client to prudently select their specific approach with
financial implications clearly understood.

Finally, after developing an understanding for the client of our standard civil engineering design approach,
project partners, and the civil scope related to their specific project standards, this report contains specific
recommendations which look closely at the two project designs through the civil engineering lens. These
recommendations are not risk-proof commitments, but rather guidelines to explore as design progresses.
Ensuring a competent and involved civil engineer is involved in project design is the best way to mitigate
civil engineering risk, but absent of that, these recommendations should provide a path forward while the
project remains in its preliminary planning phase.
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Abbreviations

ADA

BCWMC

BMP

CF

DIP

FFE

LiDAR

MPCA

NE/NW/SE/SW

NPDES

PVC

ROI

ROW

TMDL

VOL

Americans with Disabilities Act

Bassett Creek Watershed Management Commission
Best Management Practice

Cubic Feet

Ductile Iron Pipe

Finished Floor Elevation

Light Detection and Ranging

Minnesota Pollution Control Agency
Northeast/Northwest/Southeast/Southwest
National Pollutant Discharge Elimination System
Polyvinyl Chloride

Return on Investment

Right of Way

Total Maximum Daily Load

Volume
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Civil Engineering Scope

1.0 CIVIL ENGINEERING SCOPE

1.1 SITE DESIGN

Site Design for each project is unique to the client and their needs. Many factors play into site design,
from legal parameters such as property lines and easements, to local constraints, such as existing
grades. In general, a site design should plan to account for existing conditions while simultaneously
providing the best user experience to the constituents who will utilize the completed environment. Put
another way, consideration should be given to ADA routes, snow removal/storage, design vehicles, and
other less prevalent site users. Providing a resilient site design means planning for every user in all four
seasons.

The concept site plans provided generally provide flexibility, especially as phasing goes, and a deeper
review of existing conditions and rough grading is recommended to confirm the constructability of each
option. As mentioned in section 1.2, a best practice to ensure constructability is to disconnect impervious
surfaces to the extent possible, particularly on sites with steep grade challenges. An important item to
consider will be how construction will be phased, as well as developing an understanding of the interim
built environment constructed at the end of each phase.

1.2 GRADING DESIGN

Generally, the parcel slopes north-northeast with approximately 25 feet of drop from SE corner to NE
corner, which calculates to roughly a 2 percent continually dropping slope from SE to NE. In general, this
will support an accessible design, although certain localized improvements such as sidewalk ramps may
be required based on local grading. Because grading must tie-in to existing at each project phase seam,
adding additional project phases will make grading design more challenging, leading to more items such
as ramps. Additionally, if balancing earthwork to reduce import or export is a project priority (it often is, but
is more challenging to achieve on dense urban sites), additional project phases will make this
dramatically more difficult to achieve.

It is recommended to perform a rough grading exercise once site survey is completed in order to set
approximate finished floor elevations. Doing this exercise will allow a more nuanced understanding of
where it is feasible to set phase limits.

The creek is at a much lower elevation, roughly five to ten feet lower than the NE corner of the site
according to LiDAR, which should preclude the site from doing much if any floodplain mitigation. A
topographic survey will clarify floodplain mitigation needs.
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Civil Engineering Scope

There may be an opportunity to provide an at-grade stormwater swale through the promenade, however it
would most likely require a pump to create positive slope, and there may not be significant stormwater
quality benefit. In essence, it would be a brook-like site amenity, made possible only while water is in a
nearby underground basin.

A “best practice” of site design is disconnecting impervious surfaces by providing a vegetated buffer
between hardscape and storm sewer inlets. Beyond having a stormwater quality and rate control benefit,
disconnected impervious surfaces provide the opportunity to utilize steeper grades in green space to best
support development. To the site user, this will look like the pavements are “stepping down” across the
site, i.e. a sidewalk may be lower than a parking lot, which may be lower than the building. Creating
opportunities for grade adjustment such as this will generally reduce or eliminate the need for retaining
walls. Green space grades at a slope of 5:1 or less are recommended for typical mowing equipment. A
3:1 slope is the maximum slope constructable which does not require permanent stabilization of some
kind. Slopes steeper than 3:1 are feasible with additional stabilization but are not common in most
projects. It is also preferred to have a minimum slope of five percent away from buildings to ensure water
does not pond near the building. This can be challenging in tight urban environments, such as the subject
site.

It is important to coordinate the grade adjacent to buildings with the architect, as grade changing along
the face of the building will lead to exposed foundations unless covered with fagade or another finishing
material.

1.3 STORMWATER DESIGN

Bassett Creek Watershed Management Commission and City standards will require permanent
stormwater management for new and reconstructed impervious area. Infiltration is the preferred
engineering approach where feasible as it allows volume control in addition to rate control, and provides a
more complete treatment of stormwater, enhancing local creek quality. The project location is not within a
drinking water supply management area or wellhead protection area, where infiltration is either not
allowed or subject to higher engineering review.

An possible additional cost to infiltration is infiltrometer testing, which is often required by watersheds to
prove the sands used on site for infiltration are allowing water to percolate at or near the designed rate.
This ensures basins will be designed to allow water to drawdown within 48 hours, and verifies that
stormwater is not recharging the groundwater too quickly. Infiltrometer testing can typically be provided by
a geotechnical engineer during construction, but it is recommended to check with the watershed on their
preferred approach at the outset of design, if infiltration is selected as a site BMP.

Stormwater filtration is the second-best option from a treatment perspective, with a higher cost than
infiltration but a generally similar design. In this scenario, water is still treated for contaminants by a sand
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Civil Engineering Scope

section, similar to infiltration, but rather than letting it seep into the ground, it is collected via perforated
underdrains and piped offsite.

A tertiary option which often includes higher capital costs but potentially easier maintenance would be a
cartridge filter approach. Generally, this solution is only engaged where other options do not achieve
desired treatment standards.

A wet pond is not typically a good solution for an urban site, as the space it requires occupies valuable,
otherwise developable land. That said, wet ponds can be helpful if used as part of a treatment train,
controlling their size and location to provide a site amenity while relying on other approaches such as
infiltration to do most of the heavy lifting in terms of meeting regulations. Option C shows two conceptual
wet ponds, which could provide some benefit but would not ultimately make a significant difference in the
final design from a ROI perspective, unless the return is strictly viewed as an amenity.

Existing site conditions also have a significant effect on BMP selection. Understanding soil types,
groundwater elevations, presence of soil or groundwater contamination, as well as preferred construction
phasing are all critical to selecting the best BMP. See below for a bulleted summary of the constraints
each of these conditions can create:

» Soail type: without knowing soil type (available information indicates soil in this area is primarily
construction fill), a recommendation on whether or not infiltration is feasible cannot be made.
Generally, infiltration is more practical/possible in poorly graded sands, while soils like silt, clay, or
loam can present a spectrum of issues to work through. Soil borings are the best way to
determine existing soil types.

» Groundwater: if high groundwater is present, this will limit the ability to infiltrate. State code
requires a three-foot separation from the bottom of an infiltration basin to the top of the seasonally
highest groundwater elevation. Soil borings usually are sufficient to satisfy this criterion, but in
certain instances with sites with elevated groundwater longer term groundwater monitoring with
piezometers may be required. With this site’s existing topography, it is anticipated soil borings will
be sufficient to satisfy the three-foot separation criterion.

» Flowing Groundwater: if an infiltration BMP is selected, understanding the direction groundwater
is flowing may be critical, depending on the elevation. Infiltration can cause groundwater to
mound where the infiltration is taking place, and if the groundwater is flowing in a direction
towards a building with underground parking, it will be important to ensure the groundwater
mound will not negatively impact the underground parking from a structural perspective.

» Soil contamination: It is highly recommended that environmental services are engaged on the
front end of the project to better understand any need for environmental remediation, which would
present a major cost item, additional outside regulation, and possibility of alignment with state or
federal resources and therefore timeline. As it pertains to stormwater, if contamination is
encountered, a ‘do nothing’ option tends to be the most selected as far as financials are

11
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Civil Engineering Scope

considered. This could mean as little as not developing the contaminated area, or as much as
prematurely ending the project. Removal of contaminated soil is certainly a possibility and could
open up the opportunity to infilirate on site, pending other parameters, but generally the presence
of contamination eliminates the possibility of infiltration. An environmental engineer specializing in
remediation would provide the best overview of your options.

» Construction phasing: Selecting a construction approach which is phased over multiple years can
have a significant impact on the stormwater design. Unit costs for stormwater infrastructure and
construction usually increase for smaller discrete systems relative to larger regional systems, and
construction costs tend to rise over time. Thus, phased construction tends to have a higher cost
than a single larger project, not to mention the effect of multiple iterations of mobilization and
demobilization, and traffic impacts. As funding is finite, phasing may be inevitable, but the
benefits of fewer phases can make a significant impact in total project cost.

1.4 WATER SUPPLY DESIGN

Typically, cities prefer looped watermain to provide design redundancy in the event of a break. This
contributes additional cost, but the added resiliency is generally viewed as worth the cost. As far as
materials, some cities require PVC, others DIP, and some do not have a standard. A review of Golden
Valley’s standard details did not indicate a preferred material. Future discussion with the City Engineer
may determine a standard.

PVC historically is less expensive, although with the current market it may be prudent to discuss this with
your contractor immediately prior to bidding, or to include allowances for alternate materials in bidding.

In addition to typically being more expensive, DIP tends to corrode in acidic soils, leading to more leaks
and a shorter serviceable life. Understanding site soils is critical to this design parameter. It is possible to
protect DIP in corrosive soils, however this is a cost add as well.

It is likely watermain is present surrounding the project parcels (within the ROWs of Winnetka Avenue
North, Golden Valley Road, Rhode Island Avenue North, and/or 10t Avenue North), and reconstructing
small portions of the applicable street may be preferred to installing a new watermain trunk servicing the
redevelopment, from a cost perspective, particularly if the project is phased. The City will likely have input
on this approach.

It is also assumed that each of the existing buildings have existing watermain services, which, depending
on the existing service size and future demand, may be reused.

The project parcel has an existing water tower and the location and size of the watermains extending
from the tower are currently unknown. It is imperative to understand the size and location of these
watermains as any work impacting these lines will not only be costly but will have continuity of service

12
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Civil Engineering Scope

implications. If possible, to keep costs down and best serve the residents of Golden Valley, Stantec
recommends shaping the redevelopment to utilize the existing piping on site, and to allow the opportunity
for access and maintenance in the future.

If city public works or engineering is aware of maintenance or serviceability concerns with the existing
water tower or watermains extending from it, coordinating that maintenance with this construction may be
a “value add” for the City to introduce into the project schedule.

1.5 SANITARY SEWER DESIGN

The location of existing sanitary sewer is unknown at this time, but it is likely that sanitary sewer is
present within the public ROW adjacent to the project parcels. It is assumed that standard services
sloped at two percent would be sufficient to serve each building. Obtaining survey to verify existing
sanitary sewer should be done prior to rough grading design in order to provide sufficient information to
set future FFEs.

The City Engineer will need to verify the increase in sanitary load from a denser redevelopment use is
acceptable within the current city infrastructure, or plans should be made to update the sanitary sewer
capacity and coordinate with MetCouncil. Upgrading the existing infrastructure would likely be a separate
budgetary item from this project, but would have a significant impact on the City’s engineering budget.

1.6 EROSION CONTROL DESIGN

Regardless of phasing, an NPDES permit will be required due to disturbing over one acre of land due to
the permit’s continual plan of development criteria. This permit requires erosion and sediment control
design, and the creation of a Stormwater Pollution Prevention Plan. If impervious area onsite increases
by more than 1.0-acres from existing conditions, the NPDES permit will require permanent stormwater
management as well (though Watershed and City standards will apply and are more stringent than State
requirements). Acquiring the NPDES permit is typically the contractor’s responsibility and happens shortly
before construction.

The site is adjacent to and drains to the reach of Bassett Creek between Medicine Lake and the Van
White Diversion. That stretch of Bassett Creek is currently impaired for Aquatic Life and Aquatic
Recreation, with TMDLs approved for chloride and fecal coliform, and an additional impairment listed for
fishes bioassessments. The Bassett Creek Watershed Management Commission is responsible for the
caretaking and improvement of this creek and will require more strenuous erosion control measures
adjacent to the creek. This will add a small cost to construction.

13
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Civil Engineering Scope

The bigger takeaway from this item is that up front coordination with the watershed will be critical, and the
standards the site is held to may differ based on whether Option B or C is selected, as C directly abuts
the creek, while B terminates upgradient of the creek bank.

14
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Project Partners

2.0 PROJECT PARTNERS

2.1 GEOTECHNICAL ENGINEERING
2.1.1 Soils

Collecting existing soil information is a critical component of preconstruction site due diligence.
Understanding the existing soil types, stratifications, groundwater, and possible contamination is essential
to selecting site construction methods and design approaches. This could or should be done at once on
the front end of the project, and if possible, during seasonally high groundwater periods (usually in

spring).

2.1.2 Pavement Design

Pavement designs are a significant driver of civil construction cost. Understanding the traffic loading
where larger vehicles are regularly expected (public ROW, fire station pavements, any delivery locations)
can help to establish an important cost early in design.

The requirement or dedication to reducing embodied energy of construction materials can be an
important parameter to share with your geotechnical engineer. Reduction of embodied energy can be
achieved in a variety of ways, from locally sourcing materials (often most cost effective anyways), to
incorporating a recycled material standard, to engaging new age construction methods such as the use of
warm mix asphalt. Your geotechnical engineer can walk you through the cost implications and benefits of
these decisions.

Understanding the goal for pavement life is a design parameter often glossed over in design.
Geotechnical engineers usually provide 20 year pavement designs, with the expectation that the
pavement will be rehabilitated or reconstructed at that point in time. For a public venue, it is critical to
understand the lifetimes of the materials used in construction to schedule maintenance appropriately as
well as understand the budgetary impact of future reconstruction.

An additional design factor to consider is the need for pavement protection against salt or other
substances which could shorten your pavement’s expected life. Concrete in particular provides an
opportunity to “future-proof” your pavement against some common wear and tear.

2.1.3 Dewatering

High groundwater, or groundwater that is relatively shallow beneath the existing ground surface, can
cause significant price increases for all work done at or below the water table by the contractor. An early
understanding of existing groundwater elevations can be helpful in avoiding additional fees or disputes
with your contractor in the event dewatering is required but not in the budget. A geotechnical engineer
can often provide groundwater information as part of their soil boring investigation of the site.

15
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Project Partners

2.2 SURVEY

A good survey can make the civil design of the project dramatically more effective. For a project which will
include phased construction, it will be critical to get a thorough topographical survey of all project parcels
as well as a fringe extending slightly beyond the property lines.

Information such as ground shots, existing materials, existing location, size, and material of watermain,
existing location, size, invert, and material of sanitary sewer, existing location, size, invert, and material of
storm sewer, existing small utilities (i.e. communications or fiber optic lines), site features such as trees,
retaining walls and at grade utility boxes or transformers, existing building corners with FFE known, and
more is critical. If a seam between phases or between proposed work and existing adjacent infrastructure
is known, extra survey in that area can cleanly inform the design, or a second survey may be warranted
to affirm the connection points.

Additional features to include would be information such as property lines, easements, and other
documents recorded against the subject parcels.

Working with a surveyor to write up the survey scope is recommended to ensure each project team
member receives adequate design and legal information to complete their scope.

2.3 ENVIRONMENTAL SCIENCE
2.3.1 Contaminated Soil and Groundwater

Remediation of contaminated soil or groundwater can be one of the most expensive components of
development, which many development agencies choose to attempt to mitigate by securing local, state,
or federal grants to fund their mitigation. In the event contamination is discovered, this may be an avenue
of interest to the City to keep taxpayer money utilized in the best format possible. The risk of moving in
this direction is that funding may not be provided, or that the timeline for funding to be provided is so slow
that the project experiences significant delay. It is recommended to complete a Phase 1 environmental
study early in the due diligence process to ensure the site is free of contamination, or to get a handle on
what contamination may be present. Understanding the existing conditions and costs associated with
contaminated soil or water is key to understanding the total project cost.

2.3.2 Hazardous Materials used in Construction

Anytime building demolition occurs, there is the possibility that the buildings were constructed at a time
when what are now considered hazardous materials were regularly used in construction. A hazardous
materials survey of existing structures prior to demolition is recommended to understand existing
conditions, such as the presence of asbestos or lead, and therefore project cost more thoroughly.

16
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24 TRAFFIC ENGINEERING

A traffic engineer can help to create an understanding of existing and future traffic demand, and the
impact of the proposed development on the change of level of service of each road over time. Since the
project parcels are a cornerstone to the downtown area of Golden Valley, and the proposed use of the
land will likely result in higher density, the City may wish to perform a traffic study to better understand the
impacts of the project.

Reconstructing nearly an entire city block, as well as introducing new minor streets within the block offer
the City the opportunity to construct complete streets. Complete streets decrease the reliance of the
population on motorized personal transport (cars) and encourage multi-modal transportation options such
as biking and transit use. Complete streets are often most effective in downtown locations where they
help to provide a safe atmosphere and reduction of greenhouse gases, thereby reducing the heat island
effect. It is likely introducing complete streets to this project would be beneficial to the city and should be
discussed with a traffic engineer during the planning stage to determine ROW requirements.

2.5 LANDSCAPE ARCHITECTURE

Landscape architects work hand-in-hand with civil engineers to provide amenities to all the site users,
from residents and pedestrians to local flora and fauna. Working with a landscape architect in
coordination with civil engineering design is a best practice which fits this project well. Here is a short and
non-exhaustive list of potential amenities which landscape design can introduce:

» Create a pollinator habitat

» Utilize local/hardy plant species

* Reduce the effect of a heat island by reducing impervious surface
» Define sense of place with outdoor wayfinding

e Community-centered amenities such as community gardens and educational signage

PROJECT GOALS

2.6 SB2030 B3 GUIDELINES

The SB2030 B3 guidelines largely relate to the architectural design of the building, focusing on ways to
reduce or eliminate the carbon footprint of new construction. As this project currently stands, construction
prior to 2025 means the project is required to, at a minimum, deliver an 80 percent reduction in carbon
footprint against the standards laid out in the guidelines. Construction between 2025 and 2030 must
deliver a 90 percent reduction, and construction after 2030 must deliver a 100 percent reduction. As this

17
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Project Goals

is a phased project with a sizeable likelihood of starting some construction after 2030, it would be prudent
to understand and incorporate the architectural design parameters necessary to achieve compliance.

These guidelines take a concentrated look at the concept of resiliency. Applying this concept to civil
engineering results in a few best practices:

» Design stormwater solutions to focus on volume control by using infiltration and rainwater
harvesting. It is possible, and common, for development to achieve rate control (reducing the
volume per time at which stormwater leaves a site) but increase the total volume leaving the site
by careful use of detention. This, on a large scale, contributes to swollen rivers and an increase in
erosion and sedimentation, eventually leading to the destruction of natural habitat. Incorporating
volume control, if feasible, can increase the resiliency of the local project, the broader ecosystem,
and the groundwater supply.

» The use of future weather files to design stormwater can increase construction costs but allow for
peace of mind that installed infrastructure is appropriately sized to handle stormwater well into the
future.

* Harvesting and re-using rainwater or greywater are unique solutions which can provide non-
potable water for site uses such as irrigation. In a downtown setting, it is critical that proper
treatment of this water to remove harmful contaminants occurs to protect the health of the public.

»  Construction out of the floodplain is a critical resiliency design factor. As flood levels rise due to
larger storms, ensuring low openings of buildings and finished floor elevations are well above
flood elevations is critical, from both an engineering and an insurance perspective. Part of the site
is in the floodplain, but it is not anticipated to significantly impact the majority of the site.

2.7 GREEN STEPS CITIES

Green Steps Cities provides design guidelines and accomplishment thresholds to encourage cities to
become multi-modal friendly and more accessible to all. Golden Valley is currently a “Step 4” city (Step 5
is the highest recognized level), which means they have made a concentrated effort since joining the
organization in 2016. Many best design practices include project parameters which may be rewarded by
the Green Steps Cities program, but a few suggestions which contribute are listed below:

» Add complete streets within the project footprint (Best Practice 11)

» Add complete streets along the project perimeter (Best Practice 11)

» Utilize recycled materials in accordance with Green Steps Cities and MnDOT requirements (Best
Practice 15)

e Plant boulevard trees along new streets (Best Practice 16)

* Include a greenway or promenade which provides for a pleasant walkable experience in and
around the city center (Best Practice 17)

* Provide EV charging stations (Best Practice 23)
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» Utilize wayfinding to educate the public on sustainability features incorporated into design (Best
Practice 24)

» Install solar panels where helpful on public buildings to reduce reliance on the energy grid and/or
provide a local boost to the energy grid (Best Practice 26)

* Incorporate community gardens into landscape design (Best Practice 27)

* Incorporate snow removal or storage into civil design to promote accessibility in all seasons (No
best practice associated, but fits the scheme)
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3.0

3.1

3.2

PROJECT SPECIFIC RECOMMENDATIONS

GENERAL

Contract qualified project partners to supply survey, geotechnical investigation and engineering,
environmental investigation, and traffic engineering prior to beginning civil engineering design.
Contract a landscape architect to work with the civil engineer during design.

Utilize the contractor’s materials expertise to understand tradeoffs between materials selections,
with cost, recycled parameters, and location of source in mind.

Connect with the watershed early in the design to ensure stormwater regulation is clearly
understood and agree on an approach using site data such as soil borings and phasing plan.
Understand additional erosion control and possible permitting needs associated with a discharge
to Bassett Creek.

Ensure City Engineering has a clear idea of sanitary capacity and knows the proposed
development would not adversely affect existing conditions, or has plans to increase available
capacity.

Understand the location of existing water mains from the existing water tower and adjust the
master plan if necessary to avoid down time or replacement, or if replacement is necessary,
include within the scope of the redevelopment project.

Perform a rough grading plan to establish FFEs and better identify possible seams for phasing
tie-ins. Ideally this is not performed until after site survey is complete.

Understand design vehicles and design streets with them in mind (i.e. fire turning movements,
delivery vehicles, trash removal, etc.).

Incorporate snow removal or snow storage into civil design.
Implement SB2030 B3 opportunities as discussed in report, if financially feasible/practical.

Implement Green Steps Cities opportunities as discussed in report if financially feasible/practical.

OPTION B (CLIENT PREFERRED OPTION)

Redevelop the northern portion of the site before the southern portion so that stormwater
infrastructure may be built from downstream to upstream.
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3.3

Provide an underground infiltration or filtration system on the east or north side of building 11,
with a piped connection to Bassett Creek. This system should support all impervious surface
associated with Building 11, and possibly the access drive south of it. Construct this in Phase 1. A
rough size for this system would be approximately 7,500 CF and the associated cost for this
system (in 2021 dollars) would be $120,000 if infiltration and $150,000 if filtration.

Provide an underground infiltration or filtration system beneath the secured police parking lot, with
a piped connection to Bassett Creek. This system should support all impervious surface not
supported by the smaller system near building 11. Construct this in phase 2. A rough size for this
system would be approximately 60,000 CF and the associated cost for this system (in 2021
dollars) would be $775,000 if infiltration and $1,000,000 if filtration.

Optionally, there would likely be an opportunity to provide a pumped connection from this
underground system to the surface in order to provide a trickling stream running south to north
along the promenade. This would increase the up front and long term cost associated with the
design item but may make for a nice amenity.

Please see Appendix A for a figure detailing the stormwater approach described above.
OPTION C (CLIENT ALTERNATE OPTION)

Phase construction such that the parking lot adjacent to the library is built during phase 1, with an
underground infiltration or filtration system to support the entire development. This leads to higher
Phase 1 costs but reduces the total cost of storm infrastructure on the project. A rough size for
this system would be approximately 66,000 CF and the associated cost for this system (in 2021
dollars) would be $850,000 if infiltration and $1,025,000 if filtration.

Future phasing in this option would generally be flexible, provided any work happening on the
south side before the northern side had a solution to move stormwater into the underground
system.

There is an existing sanitary sewer easement running through the library parking lot from SE to
NW. It is likely this pipe would have an effect on the size of the underground storm system which
could be put under the reconstructed parking lot. It is also possible that the sanitary pipe could be
re-routed, although more information about the existing sanitary system in the area would need to
be uncovered first to verify the possibility.

Please see Appendix B for a figure detailing the stormwater approach described above.
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